Epidemiological studies on the prevalence of multiple sclerosis are fraught with difficulties (Acheson, 1977) . That environmental factors are involved is now generally accepted (Prineas, 1970) although what these may be is still highly controversial.
It is generally agreed that the prevalence of multiple sclerosis is broadly correlated with latitude, and it may be that within these limits dietary factors are of relevance. It has been argued (Shatin, 1964 ) that the prevalence is significantly correlated with the geography of cereal cultivation, being high in wheat and rye growing areas, less high in corn (maize) growing regions, and low in the widely separate parts of the world where cassava, millet, and rice provide the main source of dietary protein and carbohydrate.
It is scarcely surprising that in a disease of unknown aetiology, and where little can usually be done for the patients, the latter should tend to clutch at therapeutic straws. In 1973 MacDougall published the results of his personal experience with a gluten-free diet, and his enthusiasm was described at that time as having a closed mind concerning the possible "enteropathic" nature of multiple sclerosis. Matheson (1974) also reported benefit from a gluten-free diet. Neurologists are still asked by patients whether they should go on to such regimens.
A survey of the literature showed that little was known about the intestinal morphology-or the level of antigliadin antibodies-in patients with multiple sclerosis. We, therefore, decided to investigate this aspect of the disease using quantitative methods of assessing possible enterocyte pathology. Dunnill and Whitehead (1972) . and intraepithelial lymphocyte counts quantified by the method of Ferguson and Murray (1971) .
Sucrase, lactase, and maltase activities of 11 biopsy samples and analytical subcellular fractionation of specimens from four biopsies were assessed by methods previously described Peters, 1976) .
Antigliadin antibodies were determined by a modification of the agglutination technique (Boyden, 1951; Gunther et al., 1960) .
Patients undergoing jejunal biopsy for investigation of gastrointestinal symptoms and whose biopsy samples were found to be normal on both dissecting microscopy and histological examination served as control subjects.
Results

MORPHOLOGY
In all 14 patients dissecting microscopic and histological examination of the jejunal samples showed normal villi. In no patient was subtotal or partial villous atrophy found. Figure 1 shows the surfaceto-volume ratio of the jejunal mucosa from 11 patients with multiple sclerosis and 12 control subjects. There was no significant difference between the multiple sclerosis and control groups. Intraepithelial lymphocytes were counted in 12 biopsies.
The mean count was 22+fr8 (SD) per 100 epithelial cells (range 10-34). These values are entirely within the normal range (Ferguson and Murray, 1971) . by Dunnill and Whitehead (1972) . DISACCHARIDASE ACTIVITIES Table 1 shows activities of sucrase, lactase, and maltase in 11 multiple sclerosis patients. Two patients showed lactase activity in the range for adult hypolactasia. The mean activities of sucrase, lactase, and maltase did not differ significantly . Table 1 also shows the serum antigliadin antibody titres. In no patient was the value greater than that found in control subjects.
TISSUE ENZYME AND RELEASED ACTIVITY Table 2 shows specific activities of certain organelle marker enzymes, estimated in jejunal biopsy
homogenates. The percentage activity in the postnuclear supernatant fraction reflects the proportion of cells disrupted and gives a measure of brush border integrity (Peters, 1976) . There were no significant differences between the two groups.
In particular, there were no alterations in the activities of brush border and lysosomal enzymes, and there was no difference in the percentage of latent N-acetyl-,3-glucosaminidase, a measure of lysosomal integrity (Peters et al., 1975) . Control data taken from Peters (1976) and Peters et al. (1978a) .
SUBCELLULAR FRACTIONATION STUDIES Figure 2 shows a comparison of the density gradient distribution for the marker enzymes for the principal organelles. There are only minor and statistically insignificant differences between patients and control subjects.
Discussion
None of the 14 multiple sclerosis patients studied was found to have coeliac disease. All had morphologically normal villi (assessed by dissecting and light microscopy), and serum antigliadin antibody titres were all within the normal range. Quantitation of the surface-to-volume ratios showed no significant difference between multiple sclerosis jejunal mucosa and control mucosa. Quantitative counts of intraepithelial lymphocytes, a highly sensitive index of minimal mucosal damage (Ferguson and Murray, 1971; Fry et al., 1972) , were entirely normal. These findings differ from those of Lange and Shiner (1976) who found that one of 12 patients with multiple sclerosis had subtotal villous atrophy, and that another had partial villous atrophy.
Two of 11 of our patients showed hypolactasia. The prevalence of this condition in the Caucasian population has been estimated at about 10% (Neale, 1971) , and this finding is, therefore, not remarkable. Lange and Shiner (1976) reported shortening of the microvillus membrane on electron microscopy of biopsy samples from multiple sclerosis patients. Our quantitative enzymatic data and subcellular fractionation studies did not indicate any abnormalities in the enterocyte brush borders. The changes in the other organelles were small and probably not significant.
In contrast to these essentially normal findings, patients with coeliac disease show striking enzyme alteratioins, and the sucrose density gradient experiments demonstrate gross abnormalities in the brush border of the enterocyte (Peters et al., 1978a) . This technique of analytical subcellular fractionation with enzymic microlanalysis (Peters, 1977 ) is a highly sensitive technique for demonstrating even minor changes in the intestinal mucosa (Peters et al., 1978b) .
We conclude that there are no major morphological or biochemical abnormalities in the intestinal mucosa of patients with multiple sclerosis. The use of gluten-free diets cannot, therefore, be justified on the assumption that these patients suffer from a lesion of the small intestine like that of coeliac disease. 
